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. Its prevalence is controversial, since some studies claim that DD is a rare disorder with an occurrence of 1% 2 ; whereas other studies regard it as being frequent, ranging from 3 to 6% 3 . "The role of the physician in the management of dyscalculia begins in the diagnostic phase by establishing whether the learning disability is a primary, symptomatic, or comorbid entity. Physicians, with their inherent authority, are often the appropriate member within the multidisciplinary team to discuss with parents the nature and ramifications of the cognitive disability affecting their child. They can guide both child and parents through the maze of expert assessments and multitude of therapeutic options while providing explanations regarding the neurologic underpinnings of the disorder and its familial-genetic implications" 4 . In Brazil, quantitative assessments School performance assessment system of the State of São Paulo (SARESP) and (Elementary Education Assessment System). Brazilian Ministry of Education (SAEB) have been conducted on arithmetic skills corresponding to the curriculum, without considering the various causes that have led to the bad results found. International studies, such as the Program for International Student Assessment (PISA) carried out periodically by the Organization for Economic Co-operation and Development (OECD), confirm the low outcome accomplished by Brazilian children in arithmetic. In addition, there are no studies on the prevalence of DD. Research should be conducted in order to standardize the diagnosis and develop appropriate intervention strategies.
In recent years, neuroscience in education has been assuming an increasingly important role. It involves professionals from various fields such as neurologists, psychiatrists, psychologists, speech pathologists, neuropsychologists, occupational therapists, educational psychologists, and teachers, whose goal is to understand how the brain learns in order to provide better teaching. The advancement of neuroscience with genetic and neuroimaging studies show that the DD is a genetic disorder with neurobiological bases and strong environmental influence. The great challenge is exactly how to proceed with this new knowledge of functional neuroimaging, electromagnetography, and computer sciences, so that teaching methodologies can be developed. The DD has the same prevalence of the disorder attention deficit and dyslexia
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, though it causes major impediment in professional and socioeconomic development of the individual, the number of studies about them is lower, making their diagnosis is underestimated with consequent fewer of people treated. The present study correlates DD with social conditions of the neighborhood in which the schools were located, sex, education level of the parents, and coexistence with reading and writing disabilities.
METHOD
São José do Rio Preto is a city located in the northwest of the State of São Paulo, Brazil. It has about 480,000 inhabitants with human development index considered above the Brazilian average. The present study assessed 2,893 children of a total of 3,093 who had completed the first stage of elementary education (5 th grade) in the public school network. The schools were divided into group A, B, C, D and E following the criteria of family vulnerability indicator system (SIFV) 6 . The study was approved by the Ethics Committee of São José do Rio Preto Medical School (FAMERP) under no. 5685/2009, Opinion no. 396/2009. It is a descriptive, exploratory and cross-sectional study using a convenience sample.
A mathematics protocol was used (Bastos, 2003; adapted from Grafman and Boller's modified protocol) 5 , since it allows simultaneous assessment of a large population. The skills assessed were: lexical skill in symbolic and writing form; syntax skill in the production of dozens, hundreds, thousands, and ten thousands in symbolic and writing form; quantifying high and low numbers; performing the four fundamental operations with simple and complex calculations; and resolution of concrete, semi-concrete, and abstract problems.
This protocol was composed of 50 questions allowing the maximum score of 100 points.
Procedure of the first step
In the first step of the study, the protocol was applied in the form of an unexpected activity, on the same day, at the beginning of the 2012 school year, in children who had completed the first stage of elementary education (5 th grade) in the 2011 school year. The students were asked to produce a text from three words. They were given 60 minutes for completing the activity and the only exclusion criterion was the absence of the children.
The activity was corrected by the team of the Puss in Boots Project which is a partnership between Medical School of S.J. of Rio Preto SP. and the Municipal Secretary of Education for diagnosis and intervention in children with specific learning disorder. The cut-off score to consider children' s performance below expected was 58 points out of 100 possible. The outcome was considered two levels below the expected for this school level. At this time, writing skills were also corrected.
Procedure of the second step
At the beginning of the 2012 school year and after the parents had signed an informed consent from, Wechsler Intelligence Scale for Children-Revised (WISC-R) 7 (cubes and vocabulary) was used to assess the presumed intellectual level. At this time, reading skills were assessed by means of a text compatible with the educational level and 184 children were not assessed due to change of address, or because the parents had not signed the informed consent form.
The data obtained include: (a) identification of children and school; (b) ages (c) sex; (d) fathers' education; (e) mothers' education; ( f) social level of the neighborhoods in which the schools were located; (g) quantitative outcome; (h) qualitative outcome; (i) whether the children could write; (j) whether the children could read; (k) intellectual level (Tables 1 and 2 ).
Statistical analysis
The descriptive statistical analysis of the variables under study was initially performed and the chi-square test was subsequently used for comparing the categorical variables. Fisher's exact test with Yates' correction and the calculation of the odds ratio (OR) were used for two-by-two comparisons.
The multiple logistic regression (LR) model was used to confirm the influence of sex, social level of the schools, and parents' education level on dyscalculia, considering as outcome individuals with dyscalculia that scored below 58 points, could read and write, and had normal intellectual level. The backward LR method was used for the selection, and 5% significance level (p-value ≤ 0.05) and the Statistical Package for the Social Sciences software (SPSS version 22.0) were used in all comparisons.
RESULTS
Multiple logistic regressions were used considering as an outcome children exhibiting dyscalculia or not, who scored below 58 points and could read and write. The most accurate model included all the predictor variables assessed and showed an R 2 value of 45.6% and general hit power of 97%. All variables assessed as predictors or explanatory variables influenced the occurrence of dyscalculia. The mothers' education level was the variable that best explains dyscalculia (OR = 8.764), followed by sex (OR = 7.213), and social level of the neighborhood in which the schools were located (OR = 6.871). The fathers' education level was the one that least influenced the proposed model (OR = 0.661) - Figure 1 , Figure 2, Figure 3, Figure 4 , Table 3, Figure 5 , Figure 6 , Table 4 .
DISCUSSION
In 1957, Russia celebrated the success of the launch of the Sputnik satellite into space 8 , while the United States suffered a series of failures, which lead President Eisenhower to summon his advisors for explanations. The conclusion is that, at the time, the American education was geared toward professionalization and training of technicians, lacking highly qualified teachers in mathematics to teach a number of high-level students needed to meet the demand. This fact changed the direction of mathematics teaching in the United States and serves as a present-day reflection on the need for changes in our teaching.
The present study shows that the prevalence of DD in São José do Rio Preto was 7.8%. Therefore, it is necessary to warn that this number-slightly above the world averagerepresents important social problems. The analysis of the results showed greater prevalence among children studying in schools located in neighborhoods of greater vulnerability, with parents of low education level, and predominance of occurrence in male individuals.
The comparison between the results of the present study with those found by other researchers reveals that the numbers are not so different. Shalev 4 showed a prevalence of 6.5%, which is similar to dyslexia and attention deficit Results of the WISC-R for the sample of students below 60 (n = 503), shows that 184 students were excluded due to change of address, or because their parents had not signed the informed consent form. The WISC-R showed that 71 children were considered intellectually disabled. hyperactivity disorder (ADHD). However, the author points out the fact that the study had been conducted with children who attended the public educational system. Another factor is related to diagnostic criteria for DD, which should be bet- 13 found 3.4% in Cuba. These studies draw attention to the fact that mathematics difficulty and the DD should be distinguished.
Hein, Bzufka, and Neumärker 14 assessed children of urban and rural areas in Germany and found a prevalence of 6.6 and 6.59%, respectively. Koumoula et al. 15 assessed the urban and rural population in Greece and found a much greater prevalence in rural areas. This finding is compatible with the sample of the present study. Even though the rural area has not been assessed, it was demonstrated that the social level of the neighborhood in which a school is located is relevant for the prevalence of DD.
The present study also showed that there was greater prevalence of DD in male individuals. Studies conducted by Benbow and Stanley 16, 17 showed a better performance in male 
) (n = 503), shows that, of 503 children, 111 children had writing difficulty.
Children with dyscalculia: n = 226 (7.8%) Writing: n = 392
Intellectually normal n = 432 reading: n = 288 Sample assessed n = 2893 Figure 5 . Final results for prevalence of dyscalculia, show that, of the 2,893 children included in the study, 226 could read and write, were intellectually normal, and were suffering from dyscalculia (7.8%). Table 3 . Data correlation. When children's performance was compared with the vulnerability of the neighborhoods in which the schools were located, it was found that the performance was lower between the extremes. The result of the comparison between very low vulnerability and medium vulnerability was significant (p-value = 0.0453). When sex was compared, there were a greater number of boys with dyscalculia than girls, with a significant p-value (p-value = 0.048). individuals, but their studies were conducted with intellectually competent adolescents attending high school and the authors attributed these results to environmental factors.
Wei et al. 18 assessed children in rural and urban areas of Great Beijing and found better performance of girls in the tasks of subtraction, complex multiplication, numeric comparison, and completing numerical series. The authors attributed these results to better language processing. Recently a study in Serbia, supported by the Ministry of Education, showed a prevalence of 9.9%, number greater than the world average (3-6%), being attributed to socioeconomic factors 19 . Limitations of this study was to have been used a non-validated test because in our country there is no gold standard test, also the children evaluated were the public schools, for lack of accession of private schools.
Because of the catastrophic consequences for the individual and for the country, and there is a clear relationship between educational level, employment and gross domestic Product of a Nation (OECD), more investments should be made in research and educational policies.
In conclusion, studies in other Brazilian regions with different socioeconomic characteristics are needed in order to find the real prevalence of developmental dyscalculia. Mathematics difficulty as a result of other causes is numerically higher, disorder such as attention deficit and anxiety to mathematics, which read as mathematics in difficulty. A clinical situation commonly associated is attention deficit disorder with or without hyperactivity, which implies drug treatment with good results 20 . Therefore, careful assessments must be performed to diagnose a medical situation that requires interdisciplinary teams, with consequent rehabilitation strategies, as well as other centers using computer resources such as Rescue Calcularis 21 , and Race Number 22, 23 . It is essential to raise teachers' awareness emphasizing that this group of children should be identified and referred for assessment, thus avoiding inappropriate "labels" and certainly compromising their future, closing the doors of colleges, technical courses, and decent jobs, not allowing them to enter into the labor market, which has become increasingly competitive.
Children with dyscalculia associated with reading/writing disorders: n = 431 (14.9%) Writing: n = 392 reading: n = 288
Children with dyscalculia: n = 226
Intellectuall y normal n = 432
Sample assessed n = 2893 Figure 6 . Final results for prevalence of dyscalculia associated with reading and writing disorders, shows that, when children with reading and writing disorders were added, mathematics impairment was greater, with a total of 432 children corresponding to 14.9%. 
